Determination of the disulfide array in the human defensin HNP-2. A covalently cyclized peptide.
HNP-2 is a 29-residue peptide present in human neutrophils and is a member of the defensin family of antimicrobial peptides. All defensins contain an invariant disulfide infrastructure comprised of 6 half-cystine residues. The disulfide structure of HNP-2 was determined using a novel method to identify the cross-links involving the amino- and carboxyl-terminal cysteine residues. A derivative of HNP-2 was synthesized by covalent modification of the terminal cysteine residues. This derivative was purified, characterized, and subjected to exhaustive proteolytic digestion. Characterization of purified proteolytic fragments by amino acid analysis and/or sequence analysis identified an oligopeptide containing all 6 cystine residues. This oligopeptide was subjected to a single cycle of Edman degradation to cleave the peptide bond linking 2 adjacent cysteines. Purification and characterization of the Edman reaction products allowed for assignment of the disulfide array in HNP-2, revealing a cystine motif unique to the defensin peptide family. Further, the covalent structure of HNP-2 was found to be cyclic as one disulfide links the amino- and carboxyl-terminal cysteine residues. HNP-2 is the only polypeptide known to possess such a configuration.